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Introduction
Phosphorus possesses a strong interaction with the soil, what might imply in a lower fertilization efficacy or the use of higher dosages of this nutrient. In soils rich in iron oxide, such as the Oxisols, there is an increase in the phosphorus forms more strongly linked to these minerals (Eberhardt et al., 2008; Cessa et al., 2009 ), due to the elevated point of zero charge. For these reasons, higher dosages of phosphate fertilizers must be recommended in these soils.
In this manner, the reactive natural phosphate (phosphate rock) might be an alternative in the fertilization of forage grasses, reducing the phosphorus fixation through its slow solubilization, besides reducing the cost of the phosphate fertilization. However, the solubilization of this fertilizer occurs in acid soils (Guedes et al., 2009) . Therefore, it is recommended that the reactive natural phosphate be applied to the soil before or along with liming, although in both situations a lower efficacy has been observed than with soluble fertilizers. (Kaminski & Mello, 1984) . are applied. Considering that the nitrogen is a more required nutrient in the maintenance fertilization of forage grasses, it might be viable to identify a nitrogen fertilizer which allows the use of the reactive natural phosphate after liming.
Although every nitrogen fertilizer does reduce the pH of the soil through nitrification, the ammonium sulfate provides a higher acidification than urea, (Sangoi et al. 2009; Sousa e Silva, 2009 , Delbem et al., 2011 , what might optimize the use of the reactive natural phosphate. In this manner, the aim was to identify a nitrogen fertilizer which allows the use of reactive natural phosphate in the fertilization with the palisade grass (Brachiaria brizantha cv. Marandu) in sandy clayey Oxisol with low phosphorus content.
Material and methods
The experiment was performed in a plant nursery of the Federal University of Mato Grosso, Campus of Rondonópolis. For all evaluated variables, with exception of dry mass of residue and roots, the experimental design was completely randomized, with eight replications, in a split-plot scheme. As there was a single collection of roots and residue, the completely randomized design with eight replications was adopted.
The parcels consisted in six fertilization treatments of the palisade grass, with four treatments applied in the presence of liming and two in its absence. The treatments applied in the presence of liming were: (1) single superphosphate and urea, (2) (1997) . After the collection, the soil was sieved in a 4 mm mesh and transferred to the vessels. The bases saturation was elevated to 40% (Vilela et al., 2004) , with the incorporation of dolomitic limestone (PRNT= 80,3%), which reacted for 30 days, with the humidity of the soil maintained at 80% of the maximum capacity of water retention in the soil. In this very moment, in the treatments without liming, the incubation of the reactive natural phosphate was performed. (Cantarutti et al., 1999) .
The evaluation of the maximum water retention capacity of the soil was performed The results were subjected to the tests of Lilliefors (residues normality) and Cochran (variance homogeneity). As there was residues normality and the variances homogeneity for all variables, variance analysis was performed. In case of statistical difference within treatments, the means clustering test of Scott Knott was performed at 5%
probability. In order to measure the association between the variables and the pH of the soil, the t test for the Pearson correlation coefficient was utilized, with 5% probability.
Results and Discussion
There was significant interaction (p<0,05) between treatments and growth periods for all evaluated variables in a split-plot scheme subdivided in time. In the first growth, the highest shoot dry mass and leaf blades was observed when the palisade grass cv. Marandu was fertilized with single superphosphate and ammonium sulfate in the presence of liming.
( Table 2 ). However, there was no difference between the number of leaves and tillers of the grasses fertilized with single superphosphate associated to urea and ammonium sulfate.
The higher production of the palisade grass fertilized with single superphosphate, in the first growth, occurred because the supply of a source with phosphorus readily available for absorption is important for the establishment of the grasses (Maciel et al., 2007) , since that phosphorus in the most required nutrient in the implantation of forage grasses (Cantarutti et al., 1999) . Higher productions of grasses fertilized with soluble sources of phosphorus were observed in several scientific works (Harger et al., 2007; Santos et al., 2009; Sousa e Korndörfer, 2011 , Schoninger et al. 2013 because the soluble fertilizers increase, in short term, the contents of available phosphorus (Luchini et al., 2012) , being this nutrient indispensable in the establishment of the root system . SSP AM: single superphosphate and ammonium sulfate, SSP UR: single superphosphate and urea, NF AM: reactive natural phosphate and ammonium sulfate, NF UR: reactive natural phosphate and urea. CV (%): coefficient of variation. Means followed by the same uppercase letter, on the column, and lowercase, on the line, do not differ through the test of Scott Knott (p>0,05).
soil pH was observed in the treatments fertilized with ammonium sulfate (Table 3) Another hypothesis for the lower acidification of the soil by urea, comparatively to the ammonium sulfate, is that urea reacts in the soil, releasing hydroxyls and/or removing hydrogens from the soil (Mantovani et al., 2007) , what initially increases the soil pH. Kiehl (1989) observed increments in the soil pH from 4,8 to 6,6
and 6,0 to 7,1 in Neosol and Nitisol, respectively, close to urea granule.
In the second and third growths, the shoot dry mass of the palisade grass cv. Marandu fertilized with reactive natural phosphate and ammonium sulfate equaled that observed in the fertilization with single superphosphate and ammonium sulfate, and was higher than the dry mass observed in the grass fertilized with single superphosphate and urea, being all these treatments applied in soil with liming. It might be observed that the acidity of the soil, originated from the ammonium sulfate, allows the use of reactive natural phosphate even after the practice of liming.
In the first growth, the lowest SPAD value was observed in the palisade grass cultivated in soil with liming, fertilized with reactive natural phosphate and urea ( Table   4 ). The possible influence of phosphorus in the SPAD value is associated with the energetic expenditure in the nitrogen assimilation by the plants. The nitrate absorbed by the roots must be reduced to ammonium so that nitrogen might be incorporated to the chains of amino acids, and this assimilation occurs with energetic expenditure (Bloom et al., 1992) , that is, with the use of adenosine triphosphate (ATP), which possesses phosphorus in its structure, and might have been limiting by the use of reactive natural phosphate in the soil with highest pH (Table 3 ).
In the second and third cuttings of the forage grass, the highest SPAD values were observed in the grasses cultivated in soil with liming, and fertilized with single superphosphate and ammonium sulfate, and reactive natural phosphate associated with both nitrogen fertilizers (Table 4) . However, only the single superphosphate and the reactive natural phosphate, when associated with the ammonium sulfated, allowed to aggregate an elevated production of shoot dry mass (Table   2 ) and highest SPAD value, that is, elevated concentration of nitrogen, once that the SPAD and the concentration of nitrogen present a positive correlation (Cabral et al., 2013) .
The same dry mass of roots occurred between the treatments fertilized with single superphosphate and those fertilized with reactive natural phosphate and ammonium sulfate (Table   5 ), although a difference has been observed in the production of the shoot part of the plants.
This is justified by the variation in the collected data (CV: 32,81%), and this variation might have 
Conclusion
The ammonium sulfate enables the use of reactive natural phosphate, after the liming, in the fertilization of the palisade grass cv. Marandu, in sandy clayey Oxisol with low phosphorus content, whilst urea does not provide sufficient soil acidity for the use of this fertilizer.
